Abstract: GPS and the COD VTEC data were studied in search of ionospheric VTEC changes in space and time that might be associated with the Wenchuan Ms8. 0 earthquake on 12 May ,2008. The result shows several significant anomalous decreases at 12:00 UT -16:00 UT on April 29 and an anomalously increase at 14:00 UT -18 :00 UT on May 9. The anomalies had two humps, that were located on both sides of the geomagnetic equator and had a tendency of drifting towards the equator. Since the observed anomalies cannot be attributed to any other causes and since they occurred close to the time of the earthquake , we consider them to be possibly premonitory to the earthquake.
Introduction
Various geophysical and geochemical methods have been studies for application to earthquake prediction[1-3J. Recently ,the search of ionospheric anomalies hefore strong earthquakes together with the study of related mechanisms has become an active field of re-
search[4-2SJ.
Earthquake-related ionospheric disturbances was first studied for the 1964 great Alaska earthquake ; the re- by spherical harmonics mapping function at the ionospheric pierce point ( see reference [ 24 ] for the specific calculation) . Both VTEC and STEC are in TECu unit
. We examined GPS data from the 24 stations of Crustal Movement Observational Network of China ( Fig. 1 ( a) ) during the time interval of 12 April to 22 May. The sampling rate is 30 seconds, and the cut-off angle is 15°. The calculated VTEC values are evenly distributed over each grid ( 1 ° X 1 °) , the scope is 70°E-140°E in longitude and 15°N -55°N in latitude. Based on this method, we obtained VTEC maps over the epicenter area during the period from 12 April to 22 May. Fig. 1 ( b) shows, as an example, the VTEC distribution over the epicenter at 08 : 00 UT on May 9.
We have obtained the time series of VTEC values over a given point after each observation session. In order to identify the ionospheric disturbances effectively, we have adopted the method described in paper[ 2 SJ. We defined the upper and lower bounds of normal background variation by computing the mean X~ and the associated standard deviation a~ , where X~, a~ may be written as
If the observed VTEC value examined in the following day falls outside of the bounds , we consider it an anomaly. When drawing the VTEC anomaly map, we use the following mapping function
Where m x n is the number of the VTEC grid points;
K, the serial number in time of some grid point , X~ , the mean value of the VTEC at grid( i ,j) in the continuous N days; and a~ , the standard deviation. N is taken as 10;and a,2.
Data analysis and interpretation
We computed the VTEC time series from 20 days before to 10 days after the earthquake, that is from April By using the same method, we obtained the two-dimensional distribution of f.. VTEC over China. Fig. 3 shows the distribution of f.. VTEC at 08 : 00 UT and at 10 :00 UT three days (May 9 ) before the earthquake. 
